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Introduction
As part of an ongoing medicinal chemistry project [1] [2] [3] [4] [5] [6] [7] we required the synthesis of some 5-hexahydroxyhexylthiazole analogues, 4, of the known immunosuppressive agent, (1R, 2S, 3R)-2-acetyl-4(5)-(1,2,3,4-tetrahydroxybutyl)imidazole (THI) 1. [8] [9] [10] THI is a minor component of the common food additive Caramel Colour III. THI has been found to cause lymphopenia (depression of blood lymphocyte counts), without any apparent side-effects, in mice and rats that have been given THI in their drinking water. 8, 9 Thus THI and its analogues have potential applications as an immunosuppressive agent in organ transplant biology or for preventing the onset of diabetes. 10 Our earlier studies showed that compound 2, the 5-thiazole analogue of THI, had essentially the same activity versus concentration profile as THI in causing lymphopenia in mice, while the pentahydroxylpentyl derivative 3 showed a slightly higher activity at the same concentration. 
Results and Discussion
Our earlier strategy for the synthesis of 5-thiazole analogues of THI involves the condensation of 5-lithio-2-(1,1-dimethoxyethyl)-thiazole (11) with protected Derythrono-1,4-lactone or D-ribonolactone followed by reductive ring-opening of the resulting lactols to give protected versions of the requisite analogues. 7 Attempts to condense the known dioxolanone?, 1,2:3,4:5,6-tri-O-isopropylidene--gluconolactone 6 11 with 5-lithio-2-(1,1-dimethoxyethyl)-thiazole 7 (THF, -78 o C to RT) gave no isolatable condensation products and only 2-(1,1-dimethoxyethyl)-thiazole could be recovered. We suspected that deprotonation of 6  to the lactone carbonyl group was occurring followed by -elimination of acetone to account for the lack of recovery of
6.
To this end dioxolanone 6 was treated with choloromethylaluminium methoxymethylamine in benzene to yield the Wienreb-type amide derivative 7 in 75% yield which was converted to the TBS ether 8 under standard conditions. Treatment -4-(1,2,3,4,5-pentahydroxypentyl)-and 2-acetyl-5-(1,2,3,4 respectively, under standard conditions. 4 The stereochemistry of 24 and 27 was confirmed by single crystal X-ray analysis ( Fig. 7 and 8 ). at C-1 and C-2. 4, 6 Extension of this methodology to prepare the pentahydroxylpentyl 4-thiazole and 5-thiazole analogues was also efficient but the diastereoselectivity of the reductive ring-opening steps were poorly diastereoselective. Furthermore, this approach should be applicable to the diastereoselective synthesis of other polyhydroxylated bioactive molecules. Preliminary experiments on these analogues suggested that compound 11, the 5-thiazole analogue of THI, had essentially the same activity versus concentration profile as THI in causing lymphopenia in mice, while the pental 25 showed a slightly higher activity at the same concentration.
